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The application of techniques of Operations Research to c i ty  
planning has given rise to many controversial issues. The role of 
urban information systems in planning is one of them. Apart from 
the theoretical reasons stemming from the  approach t o  planning, the 
practical reason giving rise t o  controversy over urban infomation 
systems is their costs, which are, more often than not, exorbitant. 
An attempt is made in this paper to examine the role of urban 
information systems in light of the planning process and the relation- 
ship between theory, model, and data. A model tvhiclr would help 
assess the cost-effectiveness of an integrated urban information 
system is  also proposed. 
The last section investigates the significance of the role of 
the urban infomation system in the planning and development of a 
New City. 
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1. Planning Process: 
The planning process, as developed in t h i s  century, could be 
described i n  three s teps .  
(1) Understanding the past and present t o  anticipate 
the future; 
Distinguishing the components of the future status (2) 
of the urban system as desirable and undesirable; and 
Suggesting and following a course of action which (3) 
would increase the probability of a desirable future 
state and decrease the probability of an undesirable 
€uture state. - - . r f  * - .  . -  . . * C I - - -  ' -  , . . .  
: ' 0  
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The importance of information in the first step of t h i s  process 
was realized long ago (Patrick Ceddes). However, in the early days 
of the development of the planning process, systematic information, 
was almost non-existent.  The earl ier  planning efforts, therefore, 
had t o  resort to  ad hoc surveys. 
failed to help anticipate the future, due both to son-availability 
These ad hoc surveys, however, -- --
o f  time series data and to the then existing stat ist ical  methods. 
Such surveys did not even complete the first step and their influence 
on second and third steps could hardly be perceived. 
led IicLaughlin t o  remark, "l'!orst of a l l ,  many plans seem to bear 
l i t t l e  if any relationship to  these great catalogues of information; 
it is almost as if survey or information collecting was a kind of 
This perhaps 
1 
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ritual behavior, an appeasement of some planning god to ensure h i s  
blessing on the plan itself; but how the word is made f lesh (as the 
survey into a plan) i s  a mystery too deep to be plumbed". 
developments in statistical methods such multivariate analysis have 
helped t o  achieve considerable progress in step one. 
The recent 
The planning process described in these three steps, however, 
has two underlying presumptions : 
(1) I t  is legitimate for planners t o  decide the goals 
for the people of the c i ty  as a whole. 
Although this is a very debatable presumption, it is the basis for 
all planning and would not,  therefore, be argued in this paper. 
(2) Having decided the goal, it is possible t o  design 
a course of action which would lead to these goals. 
Even the proponents of ''planning as a continuous process" appar- 
ently did  not question the validity of this sequence. Seemingly 
what they implied was the repetition of the same sequence at smaller 
intervals. This dualism of ends and means came t o  be criticized in  
the last decade. Guttenberg,2 in advocating tactical planning, pleaded, 
"For the planner, tactical planning requires a shift of focus from 
ends t o  means". 
goal plan, according to  him, has the ability to  persuade, to move 
people by its attractiveness, but it includes no explicit measures 
for ensuring that these goals are realized. The tactical plan, on 
He distinguishes goal plan from tactical plan. The 
the other hand, has a special purpose to prevent the objectives 
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from being left behind by events over which planning has only l imi ted  
control, events l a rge ly  determined by innumerable decisions of private 
individuals. (Guttenberg, 3) .  The need fo r  information is even more 
acute f o r  such tactical  planning than for  goal plans. This is why 
the observed failures of planning are failures t o  plan f ive ,  three 
or  even one year i n  advance, not f a i l u r e s  t o  plan tnenty-five or ten 
years i n  advance. (Simon, 4)  
The other extreme reac t ion  t o  ends-means dualism is expressed 
by Cliarles Lindblom and Karl Popper (!'?ebber, 5 )  . 
the only poss ib le  and the nost effective way of planning is ' d i s jo in ted  
incrementalismt. 
adjusting means t o  ends, ends should be chosen t h a t  are appropriate 
t o  the avai lab le  means. 
line of thought i s  also q u i t e  d i s t i n c t .  I t  i s  argued t h a t  analysis 
and policy making are remedial; they move away from the  i l l s  rather 
than toward known objec t ives .  
They contend that  
This school of thought insists that instead of 
The concept of planning implied by t h i s  
Such diverse  reactions t o  planning theory stem from e i t h e r  of 
the following two basic presumptions. 
(11 I t  i s  leg i t imate  f o r  planners to  decide the long 
range objec t ives  for t h e  soc ie ty ,  and planners 
have s u f f i c i e n t  cont ro l  over t h e  means t o  achieve 
these objectives.  
and possible t o  design means t o  achieve prede ter -  
mined objec t ives .  
I t  i s  t he re fo re  appropriate 
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(2) Planners have no right to  decide the goals for 
the society at large. Their job is  to remedy 
the ills perceived by the society and society 
grants them control over the means which are 
pertinent to the solving of these perceived 
problems. 
Fortunately, however, the situation in t?ie real world (at least 
when the spatial  context of planning is sub-national) is between 
these two extremes. 
I t  would be appropriate in conceptualizing the planning context,  
6 
Furthermore, following kLoughlin', the environ- 
following Hermansen a to consider the role of information in the 
planning process. 
ment could be conceived as a system and its control as an application 
of cybernetic principles. The planning environment could be con- 
ceived as having two subsystems. 
partially controlled by the controlling system, has some degree of 
independence. 
The controlled system, though 
I t  possesses certain development processes, normally 
characterized as market forces, which do not yield t o  the control l ing  
forces. The controlled system also possesses a mechanism thrwgh 
which it can not only express its  responses t o  the controlling system 
but can influence the very nature of the controlling system. 
mechanism may be termed the 'Political Process'. 
system has the controlling process as its main constituent. 
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Con t ro 1 1 ing Sy s t em ',\. . - / \. 
it t o  desirable goals) are defined by the p o l i t i c a l  process. 
to  apply the controlling tools the control l ing system needs information 
However, 
about the state  of the controlled system and the development processes 
within it.  This could be diagramatically shown as: 
/I---2-. Controlled System 
1 '\ 
With t h i s  framework, the discussion may return t o  the question of 
s e t t i n g  up long-range goals and tactical planning. The framework 
outlined above would lead one to conclude that the degree to  which 
long range goals could be set up would depend upon the means that 
are placed at the disposal of the control l ing process by the p o l i t i c a l  
process. 
and means simultaneously' will have to  be employed. 
the 'information' about the development processes will be of v i ta l  
import a c e .  
For short-run purposes a method which decides the 'ends 
I t  is here that 
In this t a c t i c a l  planning, information performs four important 
4 
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functions. I t  helps (1) to  describe the s t a t e  or pattern of events; 
(2) t o  probe tlie relationship of  events, their systematic structure; 
(3) t o  forecast future changes; and (4) t o  formulate ways to  influence 
events. 
the key to  t a c t i c a l  planning or cybernetic control of the system. 
What information needs to be selected, however, depends upon 
(Holleb, 8) I t  may be appreciated that  the l a s t  purpose i s  
the theories which explain urban phenomena. 
i s  not in tr ins i ca l ly  useful h p l a n n i n g .  
standing processes and aspects of urban phenomena, which i s  not 
possible without a theory and model. 
model and data is discussed i n  tlie next chapter. 
Information by i tself  
The u t i l i t y  l ies  i n  under- 
“his relation between theory, 
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2. Theory, Model and Data 
The need for adequate data has been felt by researchers and 
p r a c t i t i o n e r s  a l i k e ,  i n  t he  f i e l d  of urban studies. 
represented, i n  the  f i e l d  of research, by Edwin Mills' when he was 
impelled t o  conclude his research on 'urban land values' with a- note, 
This is  well 
"NO economist can work long on urban matters without acquiring a 
strong sense of inadequacy of ava i l ab le  data". This may be t r u e  for 
a l l  o ther  disciplines concerned with urban matters. 
p r a c t i c a l  study remarked on t h e  a v a i l a b i l i t y  of adequate data in t h e  
following words: 
level of operating performance has required t h e  construction of an 
An e labora te  
T h e  bringing of the  BASS Model t o  its present 
-- ad hoc d a t a  system spec ia l ly  designed f o r  u t i l i z a t i o n  of these models. 
Unfortunately, por t ions  of t he  da t a  used i n  the BASS models leave 
much t o  be desired in both q u a l i t y  and de ta i l " .  10 
In order t o  evaluate t h e  importance of information,. it would 
be e s s e n t i a l  t o  i nves t iga t e  t h e  r e l a t ionsh ip  between "theories, models 
and data". Brit ton Harris and Ira Lowry both have attempted t o  11 
draw d i s t i n c t i o n s  between theo r i e s  and models. The kernal of t h e i r  
discussion is  t h a t  t h e  theo r i e s  of t h e  urban system, though l og ica l ly  
rigorous, are not  easily t e s t a b l e  since t h e  urban system is inacces- 
sible t o  experimental manipulation. However, when operational o r  
mission-oriented models incorporate t h e  log ica l  s t r u c t u r e  of the 
theory with a view t o  'replicate' the urban system, they demand c e r t a i n  
d a t a  o r  are forced t o  accommodate the  ex i s t ing  da ta .  
- 8 -  
the Urban System 
pi -.- 
This distinction is well exprssed by Harris who defines a model 
as an experimental design based on a theory. The attempts t o  calibrate 
the model, besides serving the mission, have two important payoffs. 
1) They indicate the type of information that could be 
fruitfully utilized under the given theoretical 
development. 
2) They also indirectly test the theory and help reveal 
shortcoming or anomalies of the theoretical construct 
of the urban system. 
The relationship between theories, models and data could now 
be diagramatically shown as: 
Theory 
where continuous lines indicate the essential function of models, 
L e , ,  processing existing data in light of existing theories t o  
, 
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sifitilate 
of this process i n  improving both theo r i e s  and data base. 
urban systems; and t h e  broken l i n e s  ind ica t e  t he  pay-off 
It can thus be appreciated t h a t  t h e  effectiveness of improvement 
i n  the  qua l i t y  of theory, model o r  da t a  i n  terms of improvement i n  
the  q u a l i t y  of decision making about urban matters cannot be evaluated 
individually.  
well recognized by the  scholars  i n  the  f i e l d .  
more with t h e  q u a l i t y  of theory, advocates t h a t  t h e  work should be 
organized on a s c i e n t i f i c  rather than a mission-oriented o r  technological 
bas i s .  
and planning research, t h e  experimental material  would be extensive 
data about metropolitan areas.  
model based on theory, using experimental mater ia l  (data) and experi- 
mental tools (computer and software). t':illiam Alonso l3 on the  other 
hand is concerned more with the  q u a l i t y  of  t he  (output of)  models 
In discussing the  q u a l i t y  of t h e  output of models he recognizes t h a t  
e r r o r s  may occur not  only due t o  e r r o r s  of spec i f i ca t ion  (imperfect 
theory) but a l s o  due t o  e r r o r s  of measurement (imperfect data). He 
therefore s t rongly  advocates construction of models which take  i n t o  
account the  q u a l i t y  of d a t a  ava i lab le .  S imi la r ly  t h e  importance of 
guidelines which a r e  provided by attempts a t  opera t iona l iz ing  the 
models and theory building for co l l ec t ing  da ta  has been rea l ized .  
The concern about such guidelines has been expressed by Hirsch14 i n  
the following words " S t a t i s t i c a l  agencies will drag t h e i r  feet in the 
The interdependence of these th ree  f a c t o r s  has been 
Brit ton Harris, concerned 
Iie a l s o  recognizes t h a t  i n  a laboratory fo r  s o c i a l  engineering 
The experimental design would be a 
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development of needed da ta  i f  no guidelines f o r  co l l ec t ion  are provided". 
I t  should be appreciated t h a t  advances i n  t he  f i n a l  q u a l i t y  of the  
decision i n  one of the  th ree  determinants, v i z  theory, model and da ta ,  
i n  i s o l a t i o n  of t he  other two i s  not going t o  be a very f r u i t f u l  
proposit ion.  
I t  would now be appropriate t o  have an overview of information 
systems keeping i n  mind t h e i r  interdependence with theory and models. 
Broad-based research and experimentation i n  the f i e l d  of urban in fo r -  
mation systems took place i n  t h e  decade of the  sixties, r e s u l t i n g  i n  
four d i f f e r e n t  approaches t o  urban information systems: 1) House- 
keeping; 2) Data bank; 3) ;;ode1 building; and 4)  Systems approach. 1s 
Housekeeping Approach: In t h i s  approach, d a t a  from highly rout ine  
operational t a sks  came t o  be processed by automatic data processing 
equipment. Each information system was l imited t o  a s p e c i f i c  task  
(e.g., water b i l l i n g  and payro l l ) ,  of a p a r t i c u l a r  functional department. 
This was not  an inforna t ion  system i n  the s t r ic t  sense of the term, 
but was only an automatic da t a  processing system. Its purpose was 
l imited t o  speeding up rout ine  administrative procedures. 
was not organized t o  t h r m  more light on the  complexities of urban 
The system 
phenomena, with t h e  r e s u l t  t h a t  it was of l i t t l e  use i n  planning or  
pol icy  decisions.  
Data Bank Approach: Encouraged by the  l imited success of t he  
housekeeping approach and the enormous a b i l i t i e s  of t h e  d i g i t a l  computers, 
a very ambitious approach emerged. In t h i s  approach a data pool or  
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bank would be established. 
i n  t h i s  bank and would keep it  updated. 
with t he  help of a generalized pngramming language, whenever required.  
An underlying hope i n  this zmbitious e f f o r t  was t h a t  t he  ex is tence  of 
extensive da t a  i tsel f  vrould give rise t o  b e t t e r  po l icy  decisions.  
was, unfortunately,  not t r u e ,  and n a t u r a l l y  received severe criticism. 
Siegel" wrote, Yt is  hard t o  go from an information system t o  a pro- 
gram. 
responsible for  a notable lack of success some economists have had i n  
s e l l i n g  s t a t e  and loca l  governments on regional income and product 
accounting information systems. 
indispensable i f  they  were, f o r  example, par t  of an economic s t a b i l i -  
zation program. 
do in  the way of economic stabilization and, therefore ,  have l i t t l e  
need for  the  information furnished by a regional income and product 
account information system. 
da t a  banks. 
the information now col lec ted  by everyone does not e x c i t e  anyone 
enough t o  put h i s  funds t o  work f o r  t he  purpose. 
for d a t a  co l l ec t ion ;  a system of public programs provides t h i s  
focus". 
data co l l ec t ion ,  whereas Kelvin I&?bber17 i n  his eloquent remarks on 
data banks emphasises t he  importance of t heo r i e s  which explain t h e  
phenomena, If. But which c h a r a c t e r i s t i c s  should be monitored 
Pa r t i c ipa t ing  agencies would deposit  da t a  
Tl;e da t a  would be ava i l ab le ,  
This 
Although t h i s  point may appear obscure, I be l ieve  t h a t  it is 
These systems would have been 
But s t a t e  and local governments do not have much t o  
The same m y  be t r u e  of comprehensive 
An offer t o  c o l l e c t ,  s tore ,  and make quickly ava i l ab le  
A focus i s  needed 
In t h i s ,  Siege1 i s  s t r e s s h g  importance of purpose for 
. 
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depends upon t h e  t h e o r e t i c  formulations we be l ieve  bes t  explain t h e  
working of the systems they belong t o  and best r e f l e c t  t h e  va lua t ive  
preferences t h a t  deciders hold t o .  In t h i s  l i g h t  it is becoming 
apparent t h a t  many of t h e  new da ta  banks are l i t t l e  more than grab- 
bag co l l ec t ions  of data for  which no t h e o r e t i c  base e x i s t s .  Like the 
drunk who was searching f o r  his l o s t  keys under the  lamp post because 
t h e  light was b e t t e r  t he re ,  many of the new d a t a  banks seem t o  be 
s to r ing  data j u s t  because these  s p e c i f i c  numbers ha2pen t o  be easy t o  
get , 
i:ode1 Building Approach: The conceptualization of urban phenomena 
needed t o  be t e s t e d  before it could be used i n  problem solving missions, 
For this t e s t i n g  of t heo r i e s ,  models were b u i l t  as experimental designs. 
These experiments needed la rge  amounts of da ta .  Data required by these  
models were almost non-existent. The model building campaigns the re fo re  
had t o  bui ld  t h e i r  own ad hoc information systems. 
however, had a ser ious  l imi t a t ion  of having cross-sec t iona l  bias, L e . >  
the  information they gathered and processed was f o r  one point i n  time. 
These efforts, --
They, therefore, missed t h e  f i n e r  aspect of intertemporal changes in 
parameters. 
p a r t i c u l a r  mission, t h e  cost of t h e i r  co l l ec t ion  and processing accounted 
for  s i g n i f i c a n t l y  large proportions of t h e  t o t a l  budget,  Le . ,  around 
two-thirds. l8 
unrelated t o  administrative and managerial procedures of  city govern- 
ments, 
Since the  da t a  were co l lec ted  on an ad hoc bas i s  for  a --
Information systems developed for models were generally 
iloreover, model bu i lders  f a i l e d  t o  be concerned wi th  using 
8 
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governmental operational a c t i v i t i e s  t o  keep da ta  cu r ren t .  Thus, t he  
ove ra l l  benef i t  of t he  information systems b u i l t  fo r  single-purpose and 
one-time use of a model has been small i n  terms of the tremendous cost 
of i n i t i a l  d a t a  co l l ec t ion ,  processing, and ana lys i s .  19 Presumably 
one of the  important reasons f o r  t he  shortcomings of the  model building 
approach was t h a t  most of the model building e f f o r t s  were undertaken 
by consultants.  The consultants had time and budget cons t r a in t s  and 
moreover t h e i r  r e spons ib i l i t y  was limited t o  a p a r t i c u l a r  task 
Systems Approach: The de f i c i enc ie s  of these approaches led t o  
what could be termed as the  systems approach. The housekeeping approach 
made it c l e a r  that computers have fa r  greater capacity than t h a t  
required f o r  speedier computations t h a t  could be u t i l i z e d  i n  planning 
endeavors. "lie da ta  bank approach made it abundantly c l e a r  t h a t  the 
mere existence of da ta  (without concomitant development i n  theo r i e s )  
is unable t o  influence the  q u a l i t y  of decision-making. 
words, invention failed t o  mother t he  necess i ty .  The model building 
Or in other 
approach revealed two important f a c t o r s :  f i r s t l y ,  t h e  information 
about t he  urban s i t u a t i o n  cannot be meaningfully conceived as stocks 
at a given period i n  time, but  needs t o  be considered a s  flows con- 
t inuously observed i n  time; secondly, information systems cannot be 
economical i f  developed for  a s ing le  purpose. 
The urban information system developed with a systems approach 
could be characterized as follows : 
- 14 - 
1) The information system is organized for a defined purpose, 
which may desirably have multiple objectives. 
Only those elements of data are collected and stored in 
the system which in light of the available theories, help 
describe, explain or predict urban phenomena and hence 
influence policy decisions. 
Since the information is conceived as flows and stock t o  
be observed continuously, the collection of data is 




Such an approach would however raise two theoretical questions. 
"systemft by definition implies that each element is related to every 
other element. 
urban information system be decided? 
as well as theories of urban phenomena change 
demand different data. HOVJ could the elements of the data base there- 
fore be decided? 
attempted where the cost-effectiveness model for information systems 
is discussed in Section 4 .  
section 3 where the 'design' of information systems is discussed. 
"lie ttinformation system", for the rest of this paper, shall imply the 
one described by the term l*systems approach? 
One, 
Under such circumstances how could the boundary of an 
Second, the purpose of planning 
over time and may therefore 
The answer to the first question is more formally 
The second question shall be dealt with in 
h 
- 15 - 
3. Design of Urban Information Systems: 
The content of an information system, i t  may be argued, based on 
the previous two chapters, depends upon the  purpose o r  objec t ives  it is 
supposed t o  serve under a given planning process and t h e  theories which 
describe,  explain,  o r  p red ic t  t h e  urban phenomena. This implies that 
s e l e c t i v i t y  rather than comprehensiveness is t h e  e s s e n t i a l  feature of 
information, 20 What t o  omit is a s  s i g n i f i c a n t  as what t o  include. 
Relevance t o  the  purpose or t o  policy formulation and relevance t o  
t heo r i e s  t h a t  explain the  phenomenon with which t h e  pol icy  i s  concerned 
are key guideposts of se l ec t ing  the information. In building an infor- 
mation system, it is necessary t o  d i s t ingu i sh  between t h e  flows of infor- 
mation t h a t  are r e a l l y  s ign i f i can t  t o  the planning process and those t h a t  
are per iphera l ,  those t h a t  may be ind ica to r s  of bas i c  processes o f  change 
as distinguished from those which p r inc ipa l ly  serve management needs. 
Prior ana lys i s  of information flows i n  terms of their p o t e n t i a l s i g p i f i -  
came for pol icy  questions is  essential t o  avoid indiscriminate storage 
of use le s s  data. 21  
This point is of spec ia l  importance in l i g h t  of the  enormous 
a b i l i t i e s  of computers t o  deal with t he  proliferation of machine-readable 
information , 
t o  emphasize t h a t  t he  objec t ive  of an urban information system should be 
to provide for direct support of multiple mission-oriented programs 
Perhaps t h i s  prompted the  Systems Development Corporation 
such as urban renewal, t ranspor ta t ion  planning, hosp i t a l  planning and 
so for th ,  as contrasted with 'data banks' i n  search of users. 22 
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The task of determining the information needs could be accomplished 
by what may be termed as systems analysis. 
concerned with developing knowledge and understanding about an ex i s t ing  
system. 
This decomposition is  followed by a synthesis in which a new or changed 
system is formulated. 23 
Systems analysis is basically 
The system is decomposed into its parts to facilitate analysis. 
The process of systems analysis can be conceptually described as 
follows : 
(1) 
of the system. 
form of a) e n t i t i e s  about which information is required, e.g., housholds, 
parcels of land; b) the attributes which are essential to describe the 
entity, e.g., household income, location of parcel; c) the level of 
disaggregation or resolution at which the actual data value is recorded 
(e.g., if the income of a household is recorded as an actual figure 
the degree o f  resolution may be loo%, but if it is recorded in terms 
of classes of intervals such as low, medium, high; the degree of 
resolution may be lower than loo%,). 
is an abstract but useful concept. 
Assess the information used by each of the component parts 
The informational requirement may be translated in the 
The scale of degree of resolution 
(2) The purpose of systems analysis is not just to  know "what is" 
but also t o  lead to What should be". 
following questions may be asked about the "what is1' analysis, in 
light of the available theories: 
infomation i s  said to  be required, relevant to the mission of the 
To decide %hat should be", the 
a) Are all the entities, about which 
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concerned components? b)  Are a l l  t h e  a t t r i b u t e s  t h a t  are supposed t o  
descr ibe  t h e  e n t i t y  really meaningful i n  t h e i r  content? 
s u f f i c i e n t l y  describe t h e  e n t i t y ?  
information-recording optimal? 
Do they 
c )  Is t he  degree of reso lu t ion  of 
The answers t o  these questions may revea l  t h a t  i n  some cases 
prescribed information is redundant and i n  some cases new information 
could be meaningfully incorporated due t o  improved theories and analy t -  
ical  procedures 24 
Deciding information requirements i n  t h i s  fashion ra i ses  an impor- 
tant question. 
l i g h t  of today's purposes and theo r i e s  when both are continuously 
changing over time? This is  t he  question which Edward F. R. Hearle was 
referring t o ,  when he advocated f o r  t he  "information a v a i l a b i l i t y "  
approach i n  building the  information systems as agains t  t h e  15nformation 
requirement'? approach i n  1963. 
a v a i l a b i l i t y  approach as building a da t a  system t o  i n t e g r a t e  t h e  collec- 
t ion and s torage  of data and t o  make them r e a d i l y  accessible without 
worrying a great deal about what the user  does with them.25 Unfortunately, 
however, experience i n  the  l a s t  t en  years sllovls t h a t  such data banks 
have not found s u f f i c i e n t  u se r s  t o  j u s t i f y  t h e i r  c o s t ,  
Siege1 1968, Kraemer 1970) 
How can informational requirements be decided only in 
He went on t o  describe t h e  information 
(Webber 1965, 
An eloquent reply t o  t h i s  question can be found i n  the  p r i n c i p l e  
which Lindblom enunciates. 
p ro jec t ions  i n t o  the  fu tu re  is t o  provide a basis for the decis ions  
'Wte objec t ive  i n  making predic t ions  and 
8 
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t h a t  are t o  be taken today; tomorrow's dec is ions  can and should be made 
on the  basis of information available tomorrow.tt26 A less eloquent r ep ly  
t o  the question would be that it is not economical t o  collect and store 
information t h a t  would be useful only with c e r t a i n  probable changes i n  
theories and purposes of planning. I t  would, however, be important to 
design the in fomat ion  systems with enough f l e x i b i l i t y  so t h a t  addi t iona l  
information could be incorporated as and when required without any 
s t r u c t u r a l  changes i n  t h e  information system. Or i n  o the r  words, develop- 
ment of t he  information system itself needs t o  be conceived as a contin- 
uous process p a r a l l e l  t o  the  planning process. The various phases of 
t h i s  process could be termed as requirements, design, production, 
i n s t a l l a t i o n  and operation f o r  conceptual c l a r i f i c a t i o n .  I t  may, hotv- 
ever, be appreciated t h a t  t he re  i s  a feedback between two consecutive 
phases and the phases OCCUT in a cyclical fashion. This can be digramat- 
i c a l l y  ind ica ted  as follows. 27 
). 
TIME 
I I DESIGN I .l 
-.I-- 1 
FEEDBACKS 
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How prec i se ly  such a f l e x i b i l i t y  could be achieved is  dependent 
largely upon the technology and e spec ia l ly  upon t h e  hardware that is  
available and software t h a t  could be developed. However, this issue 
has been kept outs ide  the  perview of t h i s  paper and is, therefore ,  not 
discussed fu r the r .  
Planning and Administrative Uses of Information : 
Although planning and administration i n  urban affairs l ie  on t h e  
same continuum, t he  ways i n  which they use information d i f f e r  signifi- 
cant ly .  Tile administrator is more concerned w i t h  the actual data which 
i nd ica t e s  the stocks prec ise ly ,  on the  other hand a planner is more 
i n t e re s t ed  in i n f e r r i n g  t h e  na ture  of processes t h a t  shape and are 
l i k e l y  t o  shape urban l i fe .  ""his can be i l l u s t r a t e d  by an example. 
The property record maintained by a tax administrator provides him 
with exact d e t a i l s  about t he  stocks of properties so t h a t  he can assess 
and collect the  taxes. On t h e  other hand t h e  same record appears t o  
t h e  planner t o  be an ind ica to r  of t rends  of how t h e  real estate market 
has been behaving over a period of time o r  of what i s  t h e  pattern of 
spat ia l  d i s t r i b u t i o n  of various land uses and how it has been changing. 
I t  may be observed t h a t  much of the data needed for  planning can be 
acquired from d a t a  t h a t  a r e  needed for other  administrative operations. 
Making a de l ibe ra t e  attempt t o  use t h e  d a t a  t h a t  o r ig ina t e s  from these 
administrative operations i s  extremely important i n  view of the  high 
cost of da ta  collection. Furthermore, data required for  administrative 
. 
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purposes have concrete and definite uses, and they can be updated more 
easily through administrative procedures which can be used or adapted, 
to provide data needed for planning.28 
which systems analysis is supposed t o  accomplish. 
This precisely is the task 
Time Path of Development of an Urban Information System: 
The limitations on the state of theoretical understanding of 
urban phenomena and the significantly high cost of data suggest a 
strategic approach to development of an urban information system. 
Urban information systems are best built from the ground up, starting 
with existing needs, systems and act ivit ies .  A single 'comprehensive 
system' should be viewed as an outcome rather than as starting point. 
From this perspective, the handling of administrative records and 
operations appear t o  be important components, for they are two acti- 
vities likely t o  secure early support and early success. There is 
good reason, therefore, to begin with administrative, operations, 
and control systems, developing them as individual systems, and then 
phasing in management, planning and research information systems - 
probably in that order.*' Planning is usually meant to imply a 
process which heavily leans on goal-seeking activity. There exists, 
however, what is termed tactical planning which deals with day t o  
day decisions and actions which are taken in light of the goals, 
This tactical planning directly needs the information that could be 
collected and may use it meaningfully. The goal setting process, 
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however, goes beyond the things that are represented by the data. 
deals with more abstract things like societal aspirations or quality 
of  l i f e .  Information systems cannot be of much use unless theories, 
even i n  hypothetical form, are developed to  plausible leve ls  which can 
help interpret the data in th i s  respect. 
I t  
The strategy of developing the urban information system from the 
ground up i s  significantly important where the hardware i s  cost ly  and 
knowhow in software is not well developed. This strategy ensures con- 
crete usage of the information system as it i s  developed and therefore 
also avoids unduely heavy investment in the beginning. 
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4. Cost-effectiveness of Integrated Urban Information System 
Prelude to Cost-effectiveness Model: 
The benefits of an information system can be rigorously evaluated 
only in terms of the improvement in the quality of decision-making and 
consequently in that of the final output. 
or empirically-based hypotheses seem to be inadequate in this area. 
Ambitiously rigorous cost-benefit analysis is therefore not attempted. 
However, empirical material 
30 
On the other hand, a cost-effectiveness analysis is proposed, which 
is preceded by a systems analysis phase described earlier. 
The systems analysis decomposes the environment, in which the 
urban information system is supposed to function, into various components. 
The information needs of each component or function are decided in 
light of available theories and analytical procedures, and a possible 
planning process. This analysis presumably decides the information 
that is optimal, Le., the total stock of data neither contains any 
redundant information nor is it deficient in potentially useful data. 
There are two alternatives available to handle these informational 
requirements: 
1. The required data may be collected and stored by an individual 
component- 
2. The data may be collected and stored in one integrated 
information system from which they may be retrieved by 
various components. 
- 23 - 
The first alternative is not an information system in the stricter 
sense of the term. Since the information utilized in both the cases is 
assumed to be the same, the benefits occuring due to the usage of 
information may also be assumed to be same. 
The cost-effectiveness analysis therefore conceptually compares the 
costs of these two alternatives. 
Model for Cost-effectiveness Analysis of Urban Information System 
0.0 Basic Assumptions 
0.1 The ''city planning and administration" has several "sub- 
functions". (e.g. housing, transportation, utilities, etc.) 
FicCPA (i = 1, 2, 3 . . n) 
where F i  = sub-function CPA = city planning 6 admin. 
0.2 Each sub-function (Fi) needs information about certain 
entities. 
portation" would be the network of highways and network of 
subways) 
(some of the entities for the sub-function "trans- 
E i j  = an entity j required by function Fi 
0.3 Each entity has a certain number of attributes (entity 
''network of highways" has the attributes - no. of links 
and no. of nodes) 
Aijk = an attribute of entity Eij of function Fi 
where k = 1, 2 a . K, L e .  total number of 
attributes of Eij will be ijK 
. 
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0.4 Information about t h e  a t t r i b u t e s  i s  recorded a t  a c e r t a i n  
l eve l  of disaggregation o r  reso lu t ion  (e.g., land use may 
be recorded e i t h e r  i n  very broad ca tegor ies  such as 
Residential ,  Commercial and Indus t r i a l  or i n  very f i n e  
s t r a t i f i e d  c l a s s i f i c a t i o n  resembling a 3 or  4 d i g i t  SIC 
c l a s s i f i c a t i o n )  
Ri jk l  = l eve l  of reso lu t ion  of information recorded 
f o r  a t t r i b u t e  A i j k  of e n t i t y  E i j  of sub- 
function Fi 
Rijk l  assumes values from 0 t o  100%. 
could be considered equivalent t o  100% where f u r t h e r  disaggre- 
gation would not bring about meaningful information for  a 
given function. 
may be meaningfully maximum (100%) l eve l  of disaggregation, 
recording i n  yards only would be less than loo%, but 
recording t o  t h e  100th of an inch would be simply meaningless.) 
This i s  r a t h e r  abs t r ac t  but  usefu l  concept s ince  t h e  u t i l i t y  
of informational f ineness  depends upon the development of 
The level of resolution 
(Recording l o t  sizes i n  feet and inches 
theo r i e s  which explain a given phenomenon. 
UTILITY 
0 RESOLUTION 100% 
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The cost-effectiveness of the integrated information system 
is proposed to be derived separately for the following 
components of the cost: 
1. Data Collection and storage, 
2.  Data Retrieval, and 
3.  Updating of data. 
1 .O Cost of Non-integrated Information: Collection and Storage 
1.1 Assumptions: 
1.1.1 There is no interfunctional flow of information. 
1.1.2 The cost of intrafunctional flow of information is nil. 
1 . 1 . 3 Spatial coverage for information collection for a l l  
entities and attributes is the same. 
1 .2  Cost per entity: 
The cost of information collection and storage for an entity 
would be conceived to depend upon the number of attributes 
of the entity and the level of disaggregation at which 
information is recorded for each attribute. The level of 
disaggregation being expressed as a percentage, it is 
necessary to convert into absolute quantities (e.g. bits) 
for arithmetic manipulation. The function that converts 
the level of disaggregation may be expressed as f(Rijk1) 
Formally, 
C ( E i j )  = C ( y f  ( R i j k l ) )  
k 
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or if we define the Itaverage level of disaggregation" (ARij) as, 
ARij = f@ijkl)/ i j K  
k 
and also assume a linear relationship between the cost for 
entity ( E i j )  and ijK and ARij , the cost could be expressed as 
c(Eij) = c(ijK + A R i j )  where ' c f  indicates the cost function 
No. of 1 -'\\ 
Attributes 
- -  
c1 
Average Resolution 
1.3 Digression: The above concept could be interpreted in a 
slightly modified form. 
level of disaggregation could be considered as substitutable 
factors of a utility (informational) function. Indifference 
curves between the two factors could be drawn constrained 
by the 100% level of disaggregation. 
line would then decide the optimal combination of the two 
factors. 
Number of attributes and average 
A budget feasibility 
. 
No. of 
At t r ibu te s  
1.4 Spa t i a l  
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AVERAGE LEVEL OF DISAGGREGATION 
Coverage: Spa t i a l  coverage, e spec ia l ly  i n  urban 
information systems, forms an important f a c t o r  a f f ec t ing  
the cost.  Not a l l  the e n t i t i e s  require information over 
t he  e n t i r e  area of t he  c i t y  (e.g. urban renewal). This 
f a c t  could be jud ic ious ly  used t o  cont ro l  t he  cost. We 
may therefore  r e l a x  assumption 1.1.3. 
S i jkp  = s p a t i a l  coverage for information co l l ec t ion  of 
attribute A i j k  of e n t i t y  Eij of function Fi, 
expressed as percentage of t he  t o t a l  c i t y  a rea .  
I t  should be noted t h a t  s p a t i a l  coverage along with level of 
reso lu t ion  would determine the  absolute number of b i t s  
required f o r  each a t t r i b u t e .  Assuming a l i n e a r  r e l a t i o n  
between the number of b i t s  fo r  Aijk(NBijk) and Rijkl and 
Sijkp, it may be s t a t e d  t h a t  NBijk  = f (Ri jk1  + Si jkp) .  
Average number of b i t s  per Ai jk  (ANBij) could now be defined 
as ANBij =g f (Rijkl  + Sijkp) /ij K 
k 
= ARij + A S i j  
. 
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where ASij  means average spatial coverage for  A i j k  
Assuming a linear relationship between the cost of E i j  and 
ANBij, i.t can be stated 
c(Eij) = c(ijK + ANBij) 
= c(ijK + A R i j  + A S i j )  
This could be graphically represented as 
1 NO. OF ATTRIBUTES 
D 
/ 






AVERAGE LEVEL OF 
DISAGGREGATION 
Plane ABCD indicated the possible combinations of the three 
factors for a given budget constraint, BO. Point P on the 
. 
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plane, for example, indicates x, y and z as the possible 
combination of average level of disaggregation, number of 
attributes and spatial coverage respectively for budget 
constraint BO. 
1.5 Total Cost: 




and the total cost (TC) for the city will be 
TC = rc(Fi) 
i 
2.0 Cost of Integrated Information System: Collection and Storage 
The non-integrated information system described in the last part 
assumed that there is no inter-functional flow of information. 
This, however, implies that there is duplication of information 
collection since in reality many functions require information 
about the same entity (although perhaps at different levels of 
disaggregation or about different attributes). 
of informational requirements is the fundamental reason for the 
This overlapping 
advocacy of an integrated information system. 
made t o  formulate a model to assess the cost-effectiveness of 
An attempt is 
such an integrated information system. 
2.1 Assumptions 
2.1.1 An integrated information system implies addition 




2 . 1.2 Information requir rarious functions about the 
same entity contains the same number of attributes 
at  the same level of disaggregation and for the same 
spatial coverage. 
2.1.3 The cost of flow of information from (Fn + 1) to 
Fi(i = 1 . . . n) is nil. 
2.2 Eij 6 Fi 
However, it is possible that Eij Fj. Under such situation 
the total cost of integrated system would be 
n 
i 
TCI -= c(UFi) 
'the right hand side could be expanded as 
n n n  n n  n 
i i=1 j=i+l i=1 j=i+l k=i+2 
cCa Fi)-c[L ~ 2- (FiflFj)-> 2 z- (Fin F2);qFk)l 
the saving in cost = TC-TCI 
n n 
= c(LFi) - c ( U F i )  
1 1 
This indicates that overlapping of informational requirements 
is the key factor deciding the cost-effectiveness of an 
information system. 
2.3 Digression: The degree of overlapping of informational require- 
ments, though it decides the cost effectiveness of information 
system is exogonously decided particularly by the stage of 
development of (planning) theory and the approach of the 
planner. A few decades ago, origin-destination survey was 
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the only tool available for the transportation planner, but 
with the development of gravity models and the systems 
approach, a host of information like locational distribution 
of residences, work places, shopping areas, and household 
incomes becomes 'relevant' to the transportation planner. 
It is obvious that this information is also required for 
tax collection, urban renewal, employment promotion programs, 
etc. 
3.0 Assumption 2.1.2 and 2.1.3, in the last part shall now be relaxed. 
To deal with such a situation, however, the following further 
assumptions will be made. 
3.1 . 1 Only aggregation of infomation is possible and not 
disaggregation. 
Partial retrieval of information from the original spatial 3.1.2 
coverage is feasible but not 
spatial coverage. 
the extension of the 
3.1.3 Information about attributes in sub-function Fn+1 will 
therefore be stored at the maximum level of disaggregation 
(ma. of Rijkl) and maximum spatial coverage (ma. of 
Sijkp), both the maxima being decided for individual 
Aijk. 
to any function or entity, subscripts i and j will be 
Since this information does not particularly belong 
dropped . 
3.2 Cost of Retrieval 
. 
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Cost of r e t r i e v a l  can be conceived as having two components: 
A. Cost of aggregation 
B. Cost of communication 
A. Cost of aggregation would be d i r e c t l y  proportional t o  
the  d i f fe rence  between t h e  l eve l  of disaggregation a t  
whi.ch the  information is s tored  and t h e  l eve l  of 
disaggregation a t  which it is required ( R k l  - Rijk l ) .  
I t  would a l s o  be inverse ly  proportional t o  t h e  d i f fe rence  
between t h e  s p a t i a l  coverage at which t h e  information 
is s tored  and t he  s p a t i a l  coverage a t  which it is required 
(Skp - Sijkp).  
Coat of Aggregation 
f o r  c l (Ei j )  = c l  f (Rk1-Ri jk l )  
k f (Skp-Si j kp) 
for c l ( F i )  = > c l  ( E : j )  





F i ( i = 1 , 2 , .  . . .n) CA = 2 c l ( F i )  
where 'c1' i nd ica t e s  t h e  cos t  function of aggression. 
CA ind ica t e s  t h e  t o t a l  cost of aggregation. 
B. Cost of communication would depend upon t h e  volume of 
information and the  frequency a t  which it is re t r i eved .  
Volume of information = f ( R i j k 1  x Sijkp) 
Frequency = F R i ,  where it would be grea te r  than the 
frequency of updating of information for  function i. 
. 
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Cost of communication 
for c Z ( E i j )  = c 2 3 - f  ( R i j k l  x Sijkp) F R i l  





for a l l  F i ( i = l , Z ,  . . . . .n) CC => c2(Fi) 
where ' c2 '  indicates  the  cost function of communication 
and CC indicates  the  t o t a l  cost of communication 
4.0 Part 2.0 and 3.0 could be synthesized as follows: 
Saving i n  cost  due t o  integrated system 
= TC-TCI+CA+CC 
= TC=(TCI CAI CC) 
3 TC-[XI- [CAKC)] 
- I  
For saving i n  cost t o  be posi t ive 
(CA+CC) (TCI 
(for CA+CC = TCI saving = 0; and 
CA+CC ') TCI 
/ 
saving (, 0.1 
4 .1  Fixed Cost: The discussion so far has been concerned with 
variable  costs mainly dependent upon volume of information. 
The saving i n  fixed costs due t o  integrated systems would 
be s igni f icant  especial ly  when "Automatic Data Processing" 
i s  resorted t o  i n  both non-integrated and integrated information 
systems . 
If we denote x = fixed cost  per function i n  a non-integrated 
system 
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n*x = t o t a l  fixed cost  f o r  non-integrated system 
XI. = fixed cost for integrated system where 
x (x1Cn.x 
4.2  Finally t h e  cost-effectiveness function could be written as 
cost-effectiveness = (nbx+TC) - [ (xl+TCI) - (CA+CC)] 
n x+TC 
5.0 Digression: Conceptual organization of data:  
We started with t h e  description of a non-integrated information 
system which could be graphically shown as in Figure 1, 
We then recognized the  overlapping of e n t i t i e s  i n  various functions. 
This could be indicated as i n  Figure 2, 
We therefore decided t o  s tore  information i n  function Fn+l inde- 
pendent of €5 and Eij a t  the maximum R i j k l  and maximum Sijkp 
derived from tab le  1 and now indicated as Rk1 and Skp. 
"his could be represented as i n  Figure 3, 
To re t r ieve  information from such an arrangement, the demanding 
function w i l l  have t o  provide two matrices R and s b  
matrix 'R' w i l l  indicate  the levels  of disaggregation for various 
a t t r i bu te s  of a given en t i t y  and the columns w i l l  indicate  levels  
of disaggregation required fo r  various e n t i t i e s  for a given a t t r i -  
bute. The row vectors of matrix ' S '  w i l l  indicate  the desired 
degree of spa t i a l  coverage by a given e n t i t y  f o r  various at tr i-  
butes and the  columns of matrix S w i l l  indicate  the  degree of 
spa t i a l  coverage required by various e n t i t i e s  f o r  a given a t t r i -  
The TOWS of 
bute b 
. 
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pigure 1 
A l j l  A1j2 Alj3 .................. .Aljk 
R l l l l  R i i 2 l  Rt131 ................... R l l ~ l  
S l l l p  S112p S113p .................. S l l k p  
R1211 R1221 Rf231 .......r...........R12kl 
F1 S121p S122p S123p ................... Sl2kp 
E4 i R i j l l  Rij2l Rij3l  .................. . R i j k l  
S i j lp  Sij2p Sij3p Sijkp 
Rniil........... ............................... 
Sniiy..... 
Fn En2 ................................................ 
L A J  ................... 
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However, f o r  such an arrangement t o  work effectively,  every b i t  of 
information stored about an a t t r ibu te  w i l l  have t o  carry an "entity 
ident i f ie r tv  fo r  each ent i ty .  
information t o  ineff ic ient  levels. 
a t t r i bu te s  needs t o  be reconsidered. 
the dis t inct ion between e n t i t i e s  and a t t r i bu te s  i s  rather  art if icial  
This would increase the  volume of 
The question of e n t i t i e s  and 
It can be appreciated tha t  
i n  t h e  sense t ha t  it is not independent of the  context. 
example, i n  one context 'household' may be an en t i ty  and 'household 
For 
income' may be its a t t r ibu te  in another context a 'block' may be 
an en t i ty  and 'number of households' may be i t s  a t t r ibu te .  
other words, one of the a t t r ibu tes  in one context could be selected 
In 
t o  act as an en t i ty  in  another context. 
of data it would be possible t o  avoid having a l l  the en t i t y  
ident i f ie rs  accompany every data item. 
what is technically known as an "Inverted File".31 
With such an arrangement 
This is achieved through 
6.0 Cost of Updating 
6.1 So far the discussion has been concerned with the cost of 
i n i t i a l i n g  the data base, L e . ,  collection and storage of 
information, and re t r ieva l  of information. The data base, 
however, needs t o  be updated periodically. Two types of 
updating could be ident i f ied - (1) bench mark updating - 
or census - which would mean one hundred per cent updating 
could be videly spaced i n  time, e.g. , a decennial popula- 
t ion census. (2) Intermediate updating would imply updating 
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between the two benchmark updatings. 
charac te r i s t ics  of benchmark updating would be similar t o  
those already discussed for i n i t i a t i n g  the  data  base, in 
Since the  cost  
t h i s  section we w i l l  only consider the intermediate updating. 
6.2 The basic pr inciple  of updating would be %an$iz$p. The 
sampling technique could be applied t o  two dimensions of 
the information per a t t r i bu te ,  viz ,  level of disaggregation 
and spa t i a l  coverage. Information could be updated a t  a 
lower level of disaggregation and then fur ther  disaggregated 
i n  proportion t o  the or iginal  data base. Spa t ia l ly  too, 
information could be updated per s t r a t i f i e d  sample of spa t i a l  
un i t s  (blocks) and then expanded t o  the universe. Cost of 
updating f o r  an individual a t t r i b u t e  would therefore depend 
upon t h e  sample size of these two dimensions. Formally 
u(Aijk) = u[ (s*Rijkl+S.Sijkp)FRu] 
where u(Aijk) = cost of updating a t t r i b u t e  Aijk of e n t i t y  
E i j  of function Fi 
S = the  sample s i ze  expressed as percentage 
u = indicates  the cost  function f o r  updating 
FRui = frequency of updating 
Cost for an e n t i t y  E i i :  
u(Eij)  = Zu(Aijk) 
Cost f o r  function Fi : 
k 
u(F'i) =Eu(E i j )  
j 
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Cost for updating t h e  non-integrated system: 
6e3 The 
TCU = z u ( F i )  
saving in  cost  of updating due t o  an integrated system 
I 
could now be expressed, following similar notations as i n  2.2, 
as the saving in  cost of updating = TCU-TCIU 
n n 
1 1 
= r u ( F i )  - Uu(Fi) 
6.4 Digression: The signif icant  saving in  cost of updating an 
integrated system would, however, occur due t o  the  poss ib i l i t y  
of applying sampling techniques t o  an additional dimension 
of the data base, v iz ,  number of a t t r ibu te s ,  This would be 
especial ly  true if t h e  data  are organized as indicated in 5.0. 
Since i n  an integrated system a l l  t h e  a t t r i b u t e s  are pooled 
together, there  is an increased poss ib i l i t y  of select ing only 
the key a t t r ibu te s  for  updating and then expanding the infor-  
mation. This, however, is not formally expressed in the model. 
7.0 Finally, the cost-effectiveness function f o r  updating could be 
written as 
cost-effectiveness of updating = TCIU-TCU 
TCU 
8.0 An Alternative Explanation of the Model: 
8.1 Assumptions 
8.1.1 Data are stored in  the  form of a t t r ibu te s  only without 
expl ic i ty  referring t o  t he  e n t i t i e s .  (as already 
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indicated in 5.0) 
Functions retrieve data for required entities, but the 
volume of data could be measured in terms of attributes 
alone. 
8.1.3 Resolution and spatial coverage which are known in the 
form of percentages can be converted into absolute 





A = universe of attributes, Aj.-.A where j = 1 . m 
Fi = subfunction i (it1 . . . . . n) of the c i ty  government 
i A f ,  - an attribute required by function i 
iA = total attributes required by function i; i A c A  
Rj - degree of resolution for A j  
S j  * degree of spatial coverage for A j  
f(Rj+Sj) = function that converts R j  and S j  into absolute 
quantities 
c ( A j )  = cost function for storage of information for A j  which 
is assumed to be equivalent to c(f(Rj*Sj)) 
8.3 Two Function Case 
Let there be only two functions - F1 and F2 
1AcA and 2 k A  
1AZ where I, = 1, . . . . p and p(m 
and 2AZ where G = 1, . . . . q, and q<m 
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represent individual attributes required by F1 and F2 
respectively, 
There exist three possibilities as indicated in the following 
Venn diagrams, 32 
POSSIBILITY 1 
I A I 
I . _-_- - 
i 
--. 
POSSI 01 LITY 3 
- 4 1  - 
I f  the information is handled individually by each of the 
functions (nan-integrated system) the total cost for the 
function (TC) could be expressed as 
"M= = c(1A) + c(2A) 
\ 
where c(1A) = ct.... l A l !  
P 
Jl=l i t 
I 
. =,  5; (f (lRl+lSl)!  I 
In the case of an integrated system the total cost (TU) for 
both the functions may have three possible values corresponding 
to the Venn diagrams shorn previously. 
TCI = c(1A) + c(2A) no saving 
POSSIBILITY 2 
TCI =[C{lA) + c(2A)l - c(2A) 
PossrBIaImr 3 
TCI = [ c ( l A )  + c(2A) - c(lAC'i2A) 
or i n  general TCI = c(lAU2A) 
and TC = c(lA+2A) 
The saving TC-TCI = c(lATj2A) 
The three possibilities are summarized below 





8.4 *n* Function Case: 
The argument could be extended to 'nt function case 
TC = cc? i A )  
n 
i=l 
Similar arguments could be made for the rest of the cost 
factors such as fixed costs, retrieval and updating costs. 
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5 .  Role of Urban Information Systems i n  Planning and Development 
of a New C i t y .  
The planning; procedure t h a t  has evolved over a number of years and 
33 that i s  widely practised has been succ in t ly  described by Melvin !'!ebber 
". , This planning procedure revolves around sets of standards for  
sizes, loca t ions ,  capac i t i e s  and o ther  physical  dimensions of highways, 
school houses, water systems, l i b r a r y  buildings and t h e  l i k e ,  
it relies upon long-range fo recas t s  of demand (sometimes c a l l e d  "require- 
In tu rn ,  
ments"), and upon profess iona ls '  judgments of des i red  f u t u r e  conditions.  
I t  results in the! dec la ra t ion  of a design (or "plan'') for faci l i t ies  
t h a t  conforms t o  those standards and judgments and matches t h e  expected 
loadings 
Although t h i s  approach has been severely c r i t i c i s e d ,  t h e  analytical  
tools t h a t  have been developed and put i n t o  p rac t i ce  s t i l l  revolve around 
what may be termed a "demand model". The explanations of urban growth 
based on the  notion of " e x p ~ t - b a s e ~ ~  presumes t h a t  a given number of 
export workers ' supports a given number of local service workers. 34 
The existence of the serv ice  sec to r  is  assumed t o  be solely dependent 
upon the  export sector. An exogenous forecas t  of production in  t h e  
export sector then leads t o  t h e  demand fo r  t h e  service sec to r  and t o  
the  dependent population, which then forms a b a s i s  for  the planning 
procedure described by Webber. 
Operationalj.ze'. models t h a t  are p r i n c i p a l l y  developed t o  descr ibe  
the  loca t iona l  pa t t e rn  of various a c t i v i t i e s  also have an underlying 
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presumption t h a t  location of c e r t a i n  (basic) a c t i v i t i e s  can be exogenously 
decided. This is then assumed t o  d i c t a t e  or  demand t h e  loca t iona l  
behavior of the rest of the activities.3s 
I t  is, however, poss ib le  t o  explain urban growth by accepting a 
%ipply model". 
is r e a l l y  t h e  basic sec tor .  
%upplyr1 may d i r e c t l y  s t imula te  the  export sec tor .  36 This notion, how- 
ever, has not so far been developed i n  an empirically testable model. 
I t  has been argued t h a t  t h e  so-called se rv ice  sector 
I t  is more enduring and i t s  p o t e n t i a l  
Similarly,  it is poss ib le  t o  contend t h a t  t h e  location of bas i c  
a c t i v i t i e s  cannot be independently decided. 
tiated on two accounts : 
This view can be substan- 
1. h n u f a c t u r i n g  i s  los ing  its prime pos i t ion  i n  the export 
s ec to r  i:n l a r g e r  ci t ies.  
location-bound and depend more upon the  e f f i c i en t - l i nkages  
with o the r  a c t i v i t i e s .  
With te6hnological advances, even t h e  manufacturing 
a c t i v i t i e s  are becoming less and less loca t ion  bound. 
Other a c t i v i t i e s  are less 
2 .  
I t  is  evident t h a t  subscribing exc lus ive ly  t o  e i t h e r  t h e  "demand 
model" or the %qpply  model" would not provide satisfactory t h e o r e t i c a l  
grounds for evolving e i ther  the  economic growth pol icy  for  the  New Town 
or its physical plan. 
Before s t r e t ch ing  t h i s  point fur ther ,  it may be appropriate t o  
reconsider t he  v a r i w s  planning approaches. 
plished by using a popular analogy t o  medical science. 
This can best be accom- 
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1. Remedied Planning: Planning can deal only with 
perceivead problems. 
these problems and must proceed as "disjointed 
increment a1 ism" . 
I t s  function is to solve 
2 .  Anticipatory or Preventive Planning: Planning 
should not only deal with present problems, but 
also with future problems. 
action today to avoid tomorrow's problems. 
3.  Promoting healthy growth: The aim of planning 
Planning should take 
should not be defined by absence of problems but 
by certain norms to be achieved. 
all along been fascinated by this approach. 
Planning of New Towns has therefore been con- 
ceived by planners as an opportunity to follow 
this approach, since the task of planning a new 
town apparently is less inhibited by problem 
solving purposes . 
Planners have 
This ideological approach t o  planning of new towns is in contrast 
with the proliferation of analytical tools which heavily lean on a 
"demand model" which creates problems in planning and development of 
the New City. 
and try t o  estimate the parametric values that describe the interrelation 
between the variables based upon past data. 
bias is the rule rather than the exception i n  these 
The models developed so far ident i fy  certain variables 
(Here too cross-sectional 
The 
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models then project the values of these variables by assuming that the 
parametric values remain constant. 
essentially to bring avout changes in parametric values, which represent 
But the purpose of planning is 
processes as against stocks. 
there is no prior system which can be observed and projected in future. 
Idoreover, i n  the case of the New Town 
The ideologically normative planning, on the other hand, attempts to 
place the new town as a s i n g l e  product i n  the market. 
not an appropriate proFosition especially i n  the  case of large New 
Towns which are not single-industry company towns. 
This is clearly 
In the case of New Towns that are expected to  have a diversified 
industrial base arid are to be developed over a long period of time, it 
is not advisable t o  have a frozen plan that covers the entire span of 
time. Although it: is possible to sell the idea of a New Town as a whole, 
it is certainly not feasible to sel l  its concrete form as a whole. The 
New Town needs to be put on the market as a series of partial schemes. 
The market responses to the initial scheme need t o  be taken into account 
in the subsequent schemes. These market responses are not only confined 
to economic responses but involve a wide spectrum of human, social, and 
political responses i n  the  case of a new town. 
diagramatically. 
This process is shown 
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I t  should be noted t h a t  t h e  sequence of schemes (shown in t h e  
box i n  t he  diagram) or  dec is ions  cannot be derived from a predetermined 
“master planIt. 
The s t r a i g h t  lines i n  t h e  diagram ind ica t e  t h a t  the planning action and 
market responses are dependent upon the  preceding planning ac t ion  or 
market response respec t ive ly .  
of planning actions and market responses on each other.  
i f  followed i n  its extreme form, encounters another danger. 
of New Towns usua.lly has a broad goal of ten  defined a t  t h e  regional 
level, e.g. ,  t o  help d i v e r t  t he  f u t u r e  growth of the metropolis i n  t h e  
v i c i n i t y .  
from this goal. 
It has t o  evolve from the incorporation of responses. 
The curved l ines ind ica t e  t h e  influences 
This approach, 
Planning 
Extreme submission t o  market responses may cause a devia t ion  
There is apparently no theory which includes the  v a l i d  elements of 
t h i s  process a demand model and supply model which would help simulate 
of interdependent sequences of planning ac t ions  and market responses. 
Under these  circumstances, information cannot be u t i l i z e d  t o  r a t i o n a l i z e  
the planning ac t ion .  
heuristic. 
The decision making will e s s e n t i a l l y  remain 
The information system can evaluate the  consequences of t he  
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planning decisions. This could be accomplished by comparing 'what has 
actually happened as a result of market responses' with 'what was 
believed t o  happen'. Such comparison helps assess the effectiveness of 
means available t o  the planning system to achieve certain objectives. 
Such assessment of the effectiveness of the 'means' should form an 
important input t o  the subsequent planning actions. This is the role, 
analogous t o  that: of an intelligence center, that can be played by an 
information system in the planning of a new town. This is represented 
below: 0 4 
(' 
. J \,." 
~ ' '.\ INFORE IATION SYSTEM 
PLANNING PROCESS DEVELOPl IENT PROCESS 
Apart from aiding the cybernetic control of the development of the 
New Town, the urban information system presents some other opportunities. 
In the case of existing towns, the administrative setup is more attuned 
to have information generated within each department. Zuch of the 
information processing is imbedded in the decisions made by lower 
level management and is not explicit. In such a set-up, individual 
departments are rehctant either to use information from other depart- 
ments or to make available their information t o  the rest of their 
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counterparts. Planning, which essentially uses information generated 
in other departments, suffers a lot in such a set-up. Instituting an 
information system right from t h e  beginning affords an opportunity to 
build up an executive set-up which allows integration of planning and 
administration. 
system does not intrinsically depend upon its own qualities, but largely 
depends upon the characteristics of the environment that uses it. 
I t  may be appreciated that the success of an information 
". . However, the researchers discovered that improvement of 
information and (decision processes requires simultaneous improvement of 
information and decision processes requires simultaneous improvement 
in several relatled dimensions of the governmental system. 
reason for these concomitant requirements is that, given the nature of 
systems, improveiments must reach a critical mass in order to influence 
the aggregative lworking of the system. 
urban information system development requires a simultaneous improvements 
aimed at: 
(2) realigning organizational structure, (3) developing personnel , (4) 
expanding the stock of knowledge about information systems, and (5) 
altering the social milieu in which the information systems are built."38 
The key 
Thus, a systems approach to 
(1) integrating information technology and decision process, 
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REFERENCES 
(1) McLoughlin, J.  Brian, Urban and Regional Planning, A Systems 
Approach, pp. 125, 126. Faber and Faber Ltd. London, 1969, 
L 
(2) Guttenberg, Albert  Z., The Tactical Plan i n  I'elvin Vebber, ed., 
Explorations i n t o  Urban Structure,  pp. 216, University of 
Pennsylvania Press, Philadelphia, 1967. 
(3) Ibid, pp. 203. 
(4) Simon, Herbert A., Research fo r  Choice i n  I'lilliam Ewald, ed. , 
Environment and Policy - The Next Fifty Years, pp. 373, 
Indiana University Press, Bloornington, 1968. 
(5) Webber, iielvin b l . ,  The Role of Intel l igence Systems in Urban 
Planning, Journal of the American I n s t i t u t e  of Tom Planners, 
November, 1965 . 
(6)  Hermansen, Tormod, Information Systems for  Regional Development 
Control, Regional Science Association Papers, XXII, European 
Congress, 1968. 
(7) MLoughlin, #J. Brian, op. c i t .  
(8) Holleb, Doris B., Social and Economic Information for  Urban 
Planning, Volume I ,  p. 47, The Center for Urban Studies, 
University of Chicago, 1969. 
( 9 )  I i l l s ,  Edwin SI,  The Value of Urban Land in The Quality of Urban 
Environment edi ted by Harbey S. PerZoff, p.  253. -
(10) Jobs , People and Land: Bay Area Simulation Study (BASS) , p. 25 
Center for Real Estate and Urban Economics I n s t i t u t e  of 
Urban and Regional Development, University of California,  
Berkeley, 1968. 
(11) Harris, Britton, The Uses of Theory i n  the Sirnulation o f  Urban 
Phenomena, Journal of the American I n s t i t u t e  of Town Planners, 
Septembtz 1966 . 
(12) Lowry, Ira S . ,  A Short Course i n  iiodel Design, Journal of t h e  
American Institute of Town Planners, Xay 1965. 
(13) Alonso, Mlfiam, Predicting Best with Imperfect Data, Journal of 
t he  American Institute of Tom Planners, July 1968. 
(14) Wirsh, Werner 2. and Sidney Sonenblum, Selecting Regional Informa- 
t ion  f o r  Government Plantzing Decision i!aking (New York: 
Prager Publishers, 1970). 
(15) Dial, O.E.; Kraemer, K.L. ;  Liitchel, I'?.H.; IVeiner, R . E . ,  Municipal 
Information Systems, The S t a t e  of the  A r t  i n  1970, Urban 
Information Systems Inter-Agency Committee (USAC), HUD, 1971. 
(161 Siege1 Richard A. , P r o g x n  A?proxh t o  Information System, Journal 
of t h e  American I n s t i t u t e  of Town Planners, Karch 1968. 
(17) ZVebber, Lelvin M.,  op. c i t .  
(18) Brown, James H. and Cthers, Empirical Models of Urban Land Use: 
Suggestions on Research Objectives and Organization, pp. 94-95, 
National Bureau of Economic Research Exploratory Report 6, 
New York 1972. 
(19) Dial, O.E., lop. c i t .  
(20) Holleb, Doris, op. c i t .  
(21) Ibid.  
(22) Urban and Regional Information Systems: Support for Planning in 
Metropolitan Areas, p. 32, U.S. Department of Housing and 
Urban Development, Washington, D O C  . 1968 . 
(23) Kraemer, LL., Emery, R.C.,  Harkathorn, R,D., Heckathorn, L . D . ,  
Connors,, J . ,  Systems Analysis i n  t h e  USAC Cities, Urban 
Information Systems Intey-Agency Committee (OSAC) , Department 
of Housing and Urbm Development, \*!ashirigton, D .C. 1970. 
(24) For an exce l len t  review of procedural aspects  of conducting systems 
malysi:; f o r  a loca l  government, see Kraemer, K.L,, op. c i t .  
(25) Hearle, Edward F, R . ,  Information Systems for Urban Planning, pp. 3,4, 
The RAND Corporation, Santx rionica, Cal i forn ia ,  July 1963. 
(26) Lindblm, C.E., comment on Herbert Simon's paper "Research fo r  
Choice'',, p. 384, i n  William Ewald - ed., op. cit. 
(27) Rosove, Perry E. ,  Developing Computer Based Information Systems, 
p. 18, Jrohn IViley and Sons, Inc. , New York, 1967 . 
- 52 - 
(28) Urban and Regional Information Systems: 
Lietropolitan Areas, op c i t  . Support for Planning in  
(29) A Strategic Approach to  Urban Research and Development: Social 
and Behavioral Considerations, National Academy of Sciences, 
Flashington , D . C . , 1969. 
(30) hard, lilalter, General Theory, Social, Pol i t ical ,  Economic and 
Regional, p .  79, ;;IT Press, Cambridge, 1969. 
(31) Urban and Regional Information Systems: Support for Planning in 
Metropolitan Areas, op. cit., p .  6 3 .  
(32) T e i t z ,  :Sichael B . ,  Land Use Data Collection Systems: Some Problems 
of Unification, Regional Science Association Papers, Vol. 17, 
1966 , 
(331 lkbber, llelvin K. , op. c i t .  
Y 
(34) Thompson, Wilbur R . ,  A Preface to Urban Economics, Resources for 
the Future, Johns Hopkins Press, Baltimore, 1965, 
(35) Lowry, Ira S., Model of Metropolis, RAND Corporation (RM-4035-RC), 
Santa Ximica, 1964. 
(36) Blumenfeld, IHans, The Economic Base of the  Metropolis: Critical 
Remarks on the 'Basic-Nonbasic' Concept, Journal of the 
American Institute of Planners, Vof. 21, No. 4 ,  1955 - 
Reprinted in 'Modern bktropolis' MIT Press, 1967. 
(37) Brown, op, c i t .  
(38) Dial, O . E . ,  op. c i t .  
- 53 * 
B I B LI OGRAPHY 
The following is not an exhaustive bibliography on t h e  subject. 
I t  however indicates t h e  re levant  mater ia l  which has not been directly 
referred t o  i n  the paper. The material  is arranged chronologically. 
1, Duke, Richard D. (ed.), Automatic Data Processing: Its Application 
t o  Urbari Planning, Xichigan State University, 1961. 
2. Hearle, E.F.R.; iiason, Raymond, Data Processing for Cities, RAND 
Corporat:ion (p-X92) ,  Santa i {onica, 1962. 
3,  Zason, Raymond, How Cities Should Approach Data Processing, RAND 
Corporation (p-26101, Santa I!onica, 1962. 
4. Hearle, E . F . R . ,  Information Systems f o r  Urban Planning, Rand Corpor- 
a t ion  (p-2765) , Santa Llonica , 1963. 
5. Becker, Joseph; Hayes, Robert 2. , Information Storage and Retrieval: 
Tools, Elements and Theories, John Wiley-and Sons, Inc., New 
YOrk, 1963, 
6 ,  Kichael, Donald N., Urban Policy i n  t h e  Rationalized Society, 
Journal of t he  American I n s t i t u t e  of Planners, November 1965. 
7. Jay, L.S., Data Collection Systems f o r  Xetropolitan Planning, 
Regiona. Science Association, Papers, Vol . 16, 1966. 
8. Hirsh, Werner Z., Regional Accounts f o r  Policy Decisions, The 
Committee on Regionzl Accounts,Resources for t he  Future, 
Inc. , Jabhns Hopkins Press, Baltimore, 1966. 
9. Tieadow, Charles T.,  The Analysis of Information Systems: A 
Programer's Intorduct ion t o  Information Ret r ieva l .  
10. Jolley,  J.L., Data Study, VoTld University Library, TlcGraw H i l l  
Book Company, New York, 1968. 
1 L  Emery, J.C. , ik~~agement  Information Systems and Computers i n  
J u l i u s  S;. Aronofsky (ed.)  Publications i n  Operations Research 
No. 16, John IViley and Sons, Inc. New York, 1969. 
LI 
J 
- 54 - 
12. A Framework for t h e  Design and Implementation of an Urban 
Information System: for  Ci ty  Planning Commission, City of 
Cleveland, Ohio, by ECCO Consulting, Inc., 1970. 
13. Orcutt, Guy 13. , Simulation, iZ~~del l ing  and Data, An Urban Institute 
Reprint , Washington, D. C , 1970 . 
14. i" kGimsey, George, The 1970 Census : Changes and Innovations, 
Journal of t he  American I n s t i t u t e  of Planners, Kay 1970, 
1s. Bisco, Ralph L. (ed.), Data Bases, Computers and the Social  
Sciences, of spec ia l  i n t e r e s t  - Horwood, Edgar X. , Grid 
CoordinzLte Geographical Iden t i f i ca t ion  Systems I'Jiley- 
Interscience, John I'?iley Sons, New York, 1970. 
-
16. Downs, Anthony, A Realistic Look a t  t h e  Final Payoffs from 
Urban Data Sys tms  i n  Urban Problems and Prospects, 
Llarkham Publishing Company, 1970. 
17, "lie Wichita Falls Consortiurn Phase i I  Report, Vol. 1: Synthesis 
of Conce!ptualization Phase, NTX U.S. Department of Commerce, 
1970. 
18 . Development of an Integrated Xunicipal Information System 
Physical and Economic Development Subsystem: 
Technology Study, Reading Pennsylvania, hTIS, U.S. Department 
of Commerce, 1970. 
Geocoding 
19 . Software Documentation Guidance for Development of HUD/USAC 
Municipal Information Systems : 
Commerce, 1971. 
NBS, U.S. Department of 
20. The Charlotte Consortium Task 1 Report Vol I - Yethodology and 
Findings, NTI'S, U.S. Dep-rrtment of Commerce, 1971. 
21. The Charlotte Consortium Task 1 Report VoL IIc:  Analysis of 
Municipal Ac t iv i t i e s  - Physical Development Subsystem, 
NTIS, U S .  Department of Cormexe, 1971. 
22. The Charlotte Consortium Task 1 Report - Appendix C:  Physical 
Economic Development Subsystem Data Description Forms , 
NTIS, U.S. Department of Conmerce, 1971. 
23. Joun, Young P, Information Requirements f o r  Socio-Economic Plodels, 
Annals o:f Pegional Science, Vol. 5 ,  June 1971. 
- 55 - 
24. iicRae, TJV., blanagement Information Systems, Penguin, 1971. 
25. Bohl, Un-ilyri, Information Processing, Science Research Associates, 
Inc. , Chicago, 1971. 
26. A Broad Perspective of the  Geographic Based Information System (GBIS) 
in the LJrban Environment, NBS, U S .  Development of Commerce, 
1972. 
